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(57) Abstract: 



PURPOSE: A variable optical 
filter using a multt mode 
interference is provided to divide 
an optical power of a 
transmission light source having 
a second wavelength into a 
transmission line and a 
photodetector for a monitor by a 
predetermined ratio, and 
transmit a receiving optical 
power having a first wavelength 
to a receiving photodetector. 



CONSTITUTION: A transmission 
light source and a receiving 
photodetector are coupled with 
one side of an optical filter 
through a transmission line. A 
transmission line is coupled with 
another side of the optical filter. 
An optical power of a 
transmission light source is 
transmitted to a transmission 
line in an opposite side. The 
transmission light source is 
connected to a predetermined 
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location and has a second wavelength. A receiving optical power having a first 
wavelength inputted through a transmission line is transmitted to a receiving 
photocoupler. The receiving photocoupler is located at a predetermined place of the 
same side as a transmission light source having the second wavelength. 
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a e ^°| & A|| eJ- 

e^XH Af§93 £^°J TDM(Time Division Multiplexing) Al^iJOIIAI XI§1 £JZQ §^°J 40Gbps^i= su^o^ g:>^!= CHIOI 

EH H slH[^2^ ^ssv ^ oh^| [LH^oji AH^^ UEH2] =?^0| 2^?£|CHX1 SJCK sjaoilb 0IS ?l oWM 6rU2| m&&m mm 4=^ Gbp 

sM X\mm 4* WDM(Wavelength Division Multiplexing) ^^0| 6H^2^ XHIPJSJ OH XIIQ £!CK 

Ol&itl WDM AI^SS 0|§6i:>1l 92, 2FEJXI- §Eh01IAH lr/2, S/S 8H^br 2^0| i4^^2g A r g£J0HXI0|: efCK ^=61 ^ 

SSI 1310nm2r oriJ2l 1550nm E>SCH°I saiqPI CLH S CHI 2^ Oil AH filtering^ ^ ErSOlM ^£I8P| ?|oj- ohai 

01 £lhi ^211 Q^OID. 01 £j «»S ±Xl^. X\^7)[X\tz ^mJ\, s>a[ I*EH, beam splitter mm OlgoH SD. ZIEHU OlEHtl ±x\ 

mo\ sUf^QJ power routing £Xr£JOII2 i?o[2, beam splitter^ ^oHSJH^, ^=2001-0041551), I^ISI e^ofe IT^^e 

^jioii mm 32^, ^oi Bs eeH ^ErS2^ si^ji ^ £i£^ ^^^i ^^1^0^ 2¥ m^Mm ^ qq&q ^mh 

MaiOl EH ^ EFS Ml^l 2§01l PI^OICE 01^ S^sl ^ ^£ §J^M ®M ^&o\J\J\ CH^CK U EU^^oHSJH & 

m, ^2001-0010582)^ WE\£. CH^^BIM &5^^, 2£r U25HI 8h01 &o\^ m^W ^ 4 2J2I| 3hfe ^XhOll ^ 

& 30IH. ^iP!(t^^6Hg7H21<l, ^1999-0020073)^ gr2H^^ HdrZl Sli^Xh£1 ^}|2F iifi £l^2| PoH 

^o^i mot e^nrSM msn- ^ si- He/iH^(drop/pass) « & oil a& 3±oiek n£Hu oim^ ^^biu ^xh°i bj\ ±mm 

Oil 21 fe£g XII ^ olg 2lf e ^HISOI UiXHSCH 

gjgoi oi^nxh ^i^^ mm 

^ 01 Oil CHeh CHo^o^ S c 0\Bm OlgohOi, 4:§2| ^Bf ^OIS m= ^§1 ^h0IS(strong guiding) =?^S\ W EH CHI 

2.10HA1, 1JP01I ^^Hf 4=<m IrSe^lS ^IS S6hOt ^HM^6^ ( ^CH^Oil SLI8I ^Se^lM ^ 

M MB^OI ^M^j^OI, ±%2] ?\X\Q\\ ^^€1 XHI2^&£| m&2\ mm^*0\ ^Ol^s^^ ^CH^°I ^ SUEHg Ir Sl^l^ ^§£1 

blM^ ^bHtlOH S^SJH, eAIOII, 2^S^¥EH £JAF£Jb XH1 1 m§>^ 4=<M ^S^0|, XHI2H^^ ^a] ^glUf XI S Oil ^l X\ m 

4<m ggf^is bie^ 2^£JSE^ oF^ 5iM ^J°5 ofe i£HEHM XHI^^EK C|§ 5E ZI^M 0|§t^ S^EH^ S^sf 

Oil BJ\D[ ^O0i, XII ^ 5ie 2i[3f BH, XH TE/TM ^^0|| oj^mXI <&±z B 910] WDM AI^^J ^p^oii 

§2!! ^1^01 1! 4- 2^CK 

p-e z.^ ^xfe ai en oi^ohxi ej^hiof ej^i-ti^e ^oioiiah sem m^t z.^oi a 1 ^ 

Oil AH OUi&i mS| XH^A|3|^ 50ICK 0l5j^ XPI ^ o ^S0|£H2 6^ ^ H^Hj ^2?, SE^^J 21" CHI DP- ELF ^^l^2J ZI^M ¥ 
H If LHXI^ OiaH 3H°J eie^ll ^^Oia. OlOII CH^ ^l^^oi ^aib Ir^sl ^^(J. Lightwave Technol., vol. 13 p. 615. 1995.) Oil 
3MXHSCH VtQ. 

Qi SE Olgsh ^EH2j XHI1 ^AIOII^ XHI1 5E OHI bfSj- ^01, 2^^ei W^0\ 4<^J ^Se^l^i PD(Photo Detector)^ Si 

(100%)£J^, ^81 eJ LD(Laser Diode)2J e^0| 2^^(lr^^)^ 2^(100%)£l^ ^CK 2E £H^(^ W, ^0|^ 

L)b EEI LHOII S.^6^1 :>r^(Strong Guiding) ^521 SH^^AI, X|| 1 1I^(A.i )£| ^61 ISt^L XHI2EF&(^ 2 )2| ^61 S 

^121 3^^2J °J#^ BXF2I ^^EK 2^^011 AH beam (A., )^ gSt^lS, ££1 ^mo\\M beam(\ 2 )^ 2^^^ £ 

S3 OH Xlfc ^^EHOICK OlEHtl E^EHS AFgoFb 1>^2| 2L|EH^M ?\W: W^^ 22 HEHM Sol- XI ^Bl°l 

^CHS t^SI e6H 2 U EH g ^SS^IOil ^AF£ISXI ^6] ^' X\\ § 2j Olgofe 3^ Oil 6H&£!EK 

XH! 1 20II S9J bhSF ^ h 0l, 2^^^¥EH EJ^ beamt^ )^ 4^ ^S#^IS &iy6FII ( ££1 ^§l°l beam(A. 2 )g 2^^^ £JtyoKJ| cross 

bar state(XH1 1 2 (a),(b))OII SfUHJ XPI &g 9^^EK EJ^ ^IxPh D§ 22 E^SSI ^&>^°J XI§2J 3^. gJ^ 2.^ (general interferen 
ce)M Oiea^l £|£, SI5fe ^H42H XPI ^0| °£6lbr ^0|^ ^(1)Bf ^EK 

z.=^(3z^ T ) , mi) 

M^ ^^I^M UEfLH^ §4-013, Xf^l ^21 ^H4. L* ^01(^(2) )0|EK 

CM Z? I AH 3o . 3i ^IS 22£f 1 x|- 222| 2 HI- ^OIH. A. 0 

^ HrS. n e ^ g^M. W e ^ ^l= EE^f ^ HI ^^| £|{= UEIt^CK ^ (2) Oil AH bF2f ^01 m^OI & ah XI ZHI ^ 

^ SiOPh BBhX|3|| SCK ©y/H ^ EhSCHSI SOI PI- ^0\X\DH £l^ S2J2I Oil AH ^EH2J SOPI- ^§£ICH2CK 



01PIAH r A Oil AH xp| x., 2 HF^M UEhLHU. p£l ^'2J2| S^OIEK OlttH 2^^^ beamOl cross statePJ p 

i= S4=. qb ^^OIEK bar stated 3^ p^ S^OICK 

oje^ ?|XPF ae 22 2E^2| 1/3 2^ 2/3 £l XIS0i(AH2| S^(XHM2 (c). (d))b ^Zl^ (paired interference)^ Olgoh^l SISfe 
^H4-HJ XPI ^01 ^ol^ ^01^ ^(4)2^ H^EIQ. 
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01 3^, mm HOIb 

CM ^1 AH r * Oil AH N2 XPI ^oj fe nfSI UEjLO. D2lqb £j2J2J g^OID. OIIIH 2^°l beam 01 cross stated 3^ p 

b q b ^^OICK bar stated 3^ pb Sr4s qb S4*0ICh 

¥ M-SCH2I S&> HOI blM^ EI»£2| ^P^£f IUS0II CL^ BEfXIJI SfeGII, 01 3^ 5rU£| ElttSOIIAlSJ 2£0PI dH^Oi! =?£0\\ 2\& XfOlb 
2*31 £132. strong-guiding SEH^&i 3^, Set HOI bie^ H^OIIb ¥ WS2| bl§m £!Eh &| (2)011 AH Sb bhSF H0| »S0| BdfXPI 

£12. s» hopi- saniM @ck DCfahAi. sua si noib ¥ wschsi hopi- ho\j\t\\ £ib ^jsisi s^oii sj0hah H3£icH*ic r . ^x>sj hoi 

B E»5PI 9\m m^DIBa bIM HOI bl^tbeat length ratio)^ ±! (6)^ HOI 9 EE 

fe<2f /engtf/z ratioi^ L%=\IL%=\ = PIq *](6) 

£PI X|| 1 £A|0||0||/H. strong guidingOl £lb buried ?3ES| Silica-on-Silicon Cfi 2E EIIf£(^(W)S 36/^, ¥fll(d)b 6/n)2l 3CH(core)0ll 
GeM ESI8I-01 BBHH(clad) ¥^2j llfHCf 0.75%SJ X\Q\D\ U£« 8r2, n core =1.3692 , n clad =1.3590 0| @Eh OlffH ^§£1^ ffl-SOl \ } 
= 1550nm£f A 2 =1310nm 21 §?, bIM HOI bie(p/q)OI mQ\m 1.183011 eSohffl HOP* z)±<^ lEHb 6/5013, 

L=6Lf°-5Lf °=11032. ^.oi ao. 

Qi 2E 0|gs* H EHSJ HI 2 ^A|0]|b HI 2 SOU e&J b^St HOI, ^£^?Sj m^O\ 4=cJ 2#}|£j PD(Photo Detector)^ Si£| 

H, £<M LD(Laser Diode)Sj W^S U VI OH AH S^SSI- 2UEI§ iSi^l&j mPD^ EBEI = §>CK 5E Em- 

^(^g W, HOIb L)b 2EI £Hr=l LHOII S^WJI 3r^b (Strong Guiding) ^Sj £H^^AH, HHH^A.! )Sj 4^ iSi^l, HI 2 

UrSKM^i £±1 SS!, ££=i£f eUEHg iS§;i2| 2JM^I BX^ ^£9Eh 2^S¥EH EJ^ beam(A. 1 )B 4^cJ &®oM\ £101, 

cross^E bar state (HI 2 E (a),(b))0j| am SI XPI &S 5£bEK £<m »g°| beam(A. 2 )S SUEHg }|^M ?lf[ #^(50%)^ 2£ 
^^°l #^(50%)°^ UfeiCK 

EJ^ 2E £EhSE| ^o^oj §?, ^£1 (general interference)^ OlgoMI £IS, ^ofb ^H^°l XPI ^01 °H3|^ ^01 

^ HI1 tiA|0||2| ^(2)0il 2J6HA1 QM^f ^01 S^EICK 



OP I AH T A CHI AH XPI &2\ JW^ t X } 2 = nhSM UEILH2. 
2f g^OICK bar stated pfe qb g^OICK 



°J£J£i §4=01 CK OlffH 2^^£J beamOl cross stated 3^ p 



EJS^ ¥1 xl ^ Cii 2E £H^£| 1/3 EE^ 2/3 £|^ XISOIIAHBI S¥(HI2 £ (c).(d)te ^Z.^ (paired interference)^ OIMB^I £12, 
:H^°J XPI ^01 ^olb ^01^ HI1 ^ At Oil SI ±i(4)0ll £j5HAH CUB ^CK 

Li^^^ 1 ) , L% =2 =f(Lf) ^(8) 

CM ^1 AH ^ Oil AH XPI ^£1 ^H4=. \. 1i2 b HfSI UEHHH. p qb gj£|S| §4=0ICK 01 CCH S^^HI beamOl cross stated 
P^ qb S^OIDK bar stated §^ pb qb fi^OICK 



¥ ^SCHHI ^01 U\m^ £H^£| UhSOil DCh £h ^^XITil £lbQI. 01 3^ orU°| £H^0ilAH^ S^OPI CCH ^ CHI ^5 Oil o,sh ^ 0 |b 

Si>il £112. strong-guiding £U^£J S^. ^01 blM^ S^Oilb ¥ Hl§2| blMHh ^>ll SCK ^ (2) Oil AH Sb b^2l ^01 m^OI B^XI^I 
£12, ^'OP^ Bfi^PII SCK dl- 21 AH , ^^EHSI ^Olb ¥ HHrCHSI ^OP^ ^0^X1^1 £lb S°l°l S^Oil 2.1 §H AH ^§£|CH£!CK ^XF°I i!0| 
S £»SPI mm Hr2rOIEH2 bIM HOI blM(beat length ratio)B ^!(9)2f HOI S EK 



beat length ratio h2 = L%= x l r LfU 2 = ^O) 

°Jt^ ?l XPI- 2E £fl^2J 1/4 EEb 1/2 £l b XIS0IIAH2J S^b 2^^¥EH gj ^ beam(\, )E 4=£J 1^1^15 21^6^1 £1 W, cross 

bar state (HI2£ (e).(f))Oil orUHJ XPI ^bEK ^ai IfgjELj b eam(\ 2 )E 2UEHU PlbM ¥1^ cJS S^(50%)^ S^^^°J 
^^(50%)o=i UidEh ^Jo^b ^H^°l XPI ^01 °^6lb mm HOIb H1 1 ^A|0||S| ^(1)Hf ^(2) Oil SI6HAH CliHf HCK 

L%= { = p(3L%) . L^ =2 = f(^Lf) *1(10) 

Oi^lAH OIIAH XPI ^2| ?H4=, ^ 2 b EISI UEHO. p 
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9} qb %9)2\ §4=010*. OICCH S^SSI beamOl cross state ej 3¥ p 

9} qb S4=0ICh bar stated 3¥ pb ^4=. qb g^OICr. 01 3¥ SU" S0I8 EeSPI ?l& ME\Q\&21 b|M S0| b|g(beat length ratio) ^ 
^(11)31- SOI SQL 



beat length ratio Xt2 = L^ =1 /L^ =2 = 

£M XHI2 ^AlOIIOilAI, strong guidingOl £ib buried ^£S| Silica-on-Silicon Cfi EE EE^(^(W)^ 36/an, ¥fll(d)b 60m) 21 3CH(core)01l 
Gee SSofO] HBHE(clad) ¥b°| iiiSP 0.75%2J xhOPr UE^ SrS, n core =1.3692 . n clad =1.3590 @CK 01 HH ^§£Jb Hh&OI \, =1 
550nm£r A, 2 =1310nm °J S?, bIM SOI d|g(2p/q)0| fiQiev 1.183011 ESSfOI SOPh sJ^S dHb 6/5012, 

L=3L^-f Li 310 =5513.0/mi 01 ^ CK 

en en e^e oi§ti nasj m 3 ^Aioiib *ii3 soil aej tirEf soi, a§ se eh^(^ w. soib Db ^^i sei eh^ lhoii a 

^SMI Jr¥b(Strong Guiding) ^£E1 EUfSSAl, »lim§Kki)2| 4*£JifrS§:>ieJ po(Photo Detector), BI2n*§(\ 2 )2| ^gJ£J LDdaser 
Diode), 2£=i£] §£S?2F EUEIS ^2gJ|°] mPDSI BXI-s! ^£9Ch S£SS¥EI ^J^ beam(A, )B ^eJ iSi^l^ 3 

CM, cross^ bar state (JHI3 £ (a),{b))0|| o\U°\ X[D\ i^bCK W^beam(\ 2 )£ i^E(intensity)£r &CH^I ^(relative pha 

se)0il mm 2i m& (image overlapping)01l S\d\\M 4?HS] #01 2DW9] g^JlAl 2£^(85%)£f SUEiS S2S2I(15%)S SBEIfe 5 

S eh Oh 

¥lxPr Off EE EIU^£| W/4£f 3W/4EI S?, BE* Zl^ (general interference)^ OlgoMI £12, ^Sfe JH4*°I XPI #01 ™olb SOI 
b XI1 1 ^A|0||2| 6|(1)i &!(2)0|| 2\mM Crii SOI HS@CK 

L# =1 = />(3L?) , Lg- 4 = f(3L?) *I(12) 

OPIAH t * Oil AH XPI #2| JH4s A., 2 b DfSl UEfLO, p 21 qb §4>0|0L OlttH 2^E1 beamOl cross stated P 

b S4s qb 8n+3 ^ 8n+50IOh bar stated 3¥ pb ^ h 4s qb 8n+1 8n+70|OL(n=0,1 ,2,3,...) 

¥ E^rjsi s& soi dieE eh^ej ^5£f msoii nfdh sbfxiji tibQi, 01 3? 5m°i eh^ohahei s^opi ih^oii ^£oii 21 & xmib 

SiZHI 32, strong-guiding EH r =i£] 30, ^ 0 | bie^ S^OIIb ¥ ErS^I blMB S>ll SDK ^ (2)011 AH Sb b r £r ^0| »S0| BaXMI 
£JS, S0PI- iTdrXMI ECK CCrdhAl, S1E12I ^0|b ¥ UrSCHBI IJOPh aOHI^II Elb gJ2|2| §^011 2J6HAH ^§EjCH£ICK r^X^EI SOI 
M ^WB[D\ 9\m HhBhOIEHeJ bIM SOI b|g(beat length ratio)^ ^(13)j» ^01 3D. 

fe<2* few^ ratioi^ L^ N = \/Lf N=4 = ^ ( 13) 

X1I3 ^'AlOjlOllAH, strong guidingOl £lb buried Silica-on-Silicon Cfi EE EEf§(^(W)8 36/m, ^^j(d)b 6^m)°l 3Ol{core)01l 

GeM ESSfOI aeHE(clad) ¥^EJ iiiSQ 0.75%2J %\0\D\ UE^ 6r2, n CO re =1.3692 , n clad =1.3590 ^CK 0| CH ^g£Jb u r §0| ^ =1 
550nm£r A. 2 =1310nm 21 S^, bl^ 1J0I dlM(4p/q)0l SlCHtl- 1.183011 ESSfOI ^0\D[ HHb 8/701 £lffl, 

L = 8 . |i,fo-7- |U 310 =11032.1^ 0, ^ CK 

CH HE Olg^ ^ElEI HI 4 ^AlOllb X1I4 EOil S2J br£r ^01, Qi EE EH^(^8 W, ^0|b Db ^^1 EEI EHfM LH CHI & 

^6^1 ^^b(Strong Guiding) =?Z:2\ EH^^AH. XHmS(\,)2| ^±1 m&milZl PD(Photo Detector), fll2mS(\ 2 )S| §§1 LDdaser Di 
ode). §£^£r SUEi§ ISt^l mPDHJ SJS^ BXr^ ^P^^CK S^sl^^EI g! » beam(A 1 )g 4=<M ^St^lg 21^5^1 Elffl, 

cross bar state U1I3E (a),(b))0HI 5IU2I XPI ^bCK »S2| M^beam(A 2 )e ^S| £JE(intensity)2> ^CH?1 ^(relative phase) 
Oil HhE (image overlapping) Oil 216HAH 5^H°1 ^01 2^H^1 £9.^ S^S(78%)2F 2UEIS »S»^I(22%)S SE k £lb 51 

EJ^ ?lx|^F S 1011 UEI-y b^ SOI. Di EE W/5. 2W/5. 3W/5£f 4W/5°1 2S1,^ S?. 2.^ (general interference)^ 01 §61- 

1\\ Sorb JH^EJ XPI ^01 ^olb ^!0lb M 1 ^ A|0j|2j ^(2) Oil EJ 6H AH ^0| S^^ICK 

013IAH r A CHI AH XPI ^EJ ^H^. Ai 2 b Ef^i UEKHH. p 2f qb □ E| E) S^OICK 01 EH S^^^l beamOl cross stateEJ S^Ef 
bar stateEJ S^E] pE^ qb S IB ^CK 

¥ mSOlEI SOI bie^ ED^SJ m^CHI CEh £h ^SfXMI £lbCHI. 01 6rU°l EH^OIIAHEJ S^OPI IHEOII ^5011 x^Olb 

£1^11 El El, strong -guiding Eu^EJ §?, S& SOI blMB S^OlIb ¥ H|-§£| bIMB S^l &CK ^' (2) Oil AH £b bhEf SOI Hh^OI 
£12. SU ^ 01 ^^XMI E!CK EC r £rAi, lr^El£j SOIb ¥ H^CH°i SOPf SOhXI^I El b ^EJE| §4=011 °|6HAH S§E|CH2CL ^Xr^l SOI 
m E#6PI ?l^ EfamiEHEi bIM SOI bl^(heat length ratio)^ ^(15)31 SOI BO. 



beat length ratio U2 = L% = jLf N ^ = ^ ^(13) 



MA ^AIOIIOIIAH. strong guidingOl Elb buried ^5 El Silica-on-Silicon CtB EE EH|g(^(W)§ 36 ¥J)ll(d)b 6/^)°l 3CH(core)01l 
Gel ESSrW aaHE(clad) ¥^E1 liiaD 0.75%E1 X\0\3[ LfE^ 5^2, n 
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core =1.3692 , n clad =1.3590 SCK OlttH ^§£1^ HI- S0| X, =1 
550nm2f k 2 = 1310nm °J 3 s ?. bIM IJOI d|g(5p/q)0| sJCH^ 1.183011 SOI 31- ffH^r 15/1301 301, 

I. -15 • f Z»-13 • f L?»=16553. 1" 0 ' SW ' 

S 1 
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(n=0,l,2,3, -) 



am se ?}&m o\gm m me\^ ~ m uim^i oii^oi ji-^qi, xh» sif^ 312, b^pf m^o\\ ejimxi zts m& 

ojef-01 WDM AI^U iJ g^t/ £4=£Jg 9 eeCHI Z\§m 3? °J pichu- ^ &Ch 

(57) g^Sj g^S 

m^m 1. 

^§ °l ^HF S0|g i^fe m0IS(strong guiding) EII^ S EH CHI SiOHAH. SJ^Oil l^Hf 4^£J ^3#2IM 

§6^ ^i^'o. *j-ch^chi sis ^ s^ss mmot 9\m%*o\o\. ^§sj ?ixioii *ii2mssi £ti sasi m&^o\ 201& 

«2£ yCH^EI S^SS 2§J Ei^EIIl. ^ At OIL 2£^^¥EH °jA^£|^ H1 1 HI- SSI 4=<M SSStOI. HI 2 SSI ^£!3*S!jtf 
XI § Oil ?| xl Eh ^ai iSi^lS SB SBQE^ 6hb Qi 2E^I Olgif £[§!EH. 

§?l> h 2. 

aHMUOII °[0HAH, £<M ggj. 4=d SSS2I2> AfOISJ HOIfe. ^g£l~ iuf§ ^/SE^ d|M 1J0I bl SOU S|6H ^ § £1 h: ^§2^ o[ 

~ c\m es oiei* mwEi. 
s?s 3. 

XI1 1» Oil °[0HAH, ^aj 3^ ^aj IJEHSI = m Q|| CH 6H 3^ §011 ?lxl6ri= 51 ^§25 Sfe Qi SE Z>^g 0I§^ S M EH . 

4. 

XlimOII ^CHAH. S^^^ ^EH£| = ^^Oil CH6H 3e^S0ll ?lx|5^ 51 ^S25 ofe SE 0l§t^ SiEI. 

5. 

^§S| ^Hl ^OIS ^F0IS(strong guiding) EDI§ ?5SJ a BH CHI ^OHAH, ^ = 011 ^aj ggj^ ISi^li S^s^S 

mmw 3iiS6i2, ycH^oii 2lieh§ §st;n s^ei eafoi ^M^sfoi, ^§°i ?ixioii hi2iifssi ^ 

E h 2^0l ^0l^^o=i t^p^o, 2 ^=i a; 2 LI EH g ^ Si^l? ^§°J dies ^HHtlOH J2. §A|0||. 2^slsi¥EH EJA^I^ Hi 1 R\ 

SS| 4^6J S2^0|. HI2mSS| ££J ^§J^ ^S| ^§SJ XI SOil ?l xl oh >,ai 2^ 2^3S^ 6te 51 ^§2g 5^ Qf 

SE EL^M 01 go]- 3^ EH. 
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mssoii 9io\ m, »a, is§:i m\n s^s, 2liehs gsi^ afoiei ijoi^, ^ga^ inf§ §^/2^ bi^ tii schi sjsh a 

S£l^ 3^ ^S2^ 6^ Cfi HE ^gf 01 g&! agEI. 

a^ps 7. 

HI5£J0|| ^£1 mE\2\ = gt»0|| CHsH 3e^S0il ?|x|ofe 51 6f{= 22 Olgoh ^^£H. 

a?» 8. 

HI 5 W Oil £<i! 4^ l^g^lfe: ^EH2J a bjs^| CH 6H 4M^S0il ?|x|ofe 3M ^S2g 5fe 22 0|g» SMB. 

HI 5^ Oil 2^CH AH, »3a3|te H EHHj = ^t?OII CH6H ?|x|6hb 51 ^S2^ ohb Qi 22 2}&m 01 gel- g^EH. 

S?»10. 

HI 5 W Oil ^OUH, S^S ^ 2UEHS g Si^lb HEfSI = ^1>0II 3§MS0|| ?\X\o[±z 6fe Cfi 22 Z_^S 0|gs> 3£ 

a. 

a?sii. 

HI 5 W Oil fclOi/H, 2^ » 2UEig 3 S§3|^ HEH5>j ^ gt«OII CU6H 4M^§0fl ?|X|3H= 31 ^§25 Cff 22 Zl^M Olg^ 
El. 

a?»12. 

HI 5^ Oil SiOjAH, S££ gJ 2L|EHg » 3#Jlb HEH2J = g*»0|| EH 8H 5g^S0|| ^|x|8fe 31 ^§2^ 8fe Cfi 22 Z_^g OIS& §H 
EH. 
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